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Foreword 


This, study, on© of several which are examining the histoiy and 
background of instructional technology in American education, was 
done by Mr. Charnel Anderson, a graduate student in the Department 
of History, George Washington University, Washington, D. C. Mr. 
Anderson’s assignment was to examine the history of technological 
developments in instruction to the end of the 19th century and with 
emphasis upon the 19th century period. 

This period was chosen rather arbitrarily to cover technological de- 
velopments other than conventional audio-visual devices involving 
photography and sound techniques. While it is true that photogra- 
phy, sound recording, etc., have an extensive history even antedating 
the 19th century, their application in education in America has been 
most marked in the last sixty years. These developments will be the 
subject of another paper to be published. 

In developing this brief report Mr. Anderson used the facilities of 
tlie Library of Congress, the library of the U. S. Office of Education, 
the NEA archive collection, and several university libraries. Be- 
cause of the scope of coverage required in a short time, he was requested 
to uae secondary sources where they would prove useful. However, 
as will be noted from the report, he was able to delve extensively into 
hrst'hand materiala Material developed from these primary sources 
proves to be some of the most interesting in this report. 

No claim is made that we have produced a definitive history of 
instructional technology in American education. Rather, we present 
here the skeleton of that portion of this history which deals with 
(with some minor exceptions) technological developments other than 
projection and recording. 

Such an historical analysis, however, has its uses in cormection with 
the primary purpose of the Technological Development Project, which 
is to detect trends in the confused technological present and attempt 
to do some forecasting so that American education may have some 
guidelines for the future. Without involving the various theories 
of history, it still remains obvious that the past has some relation to 
the present and future. A reading of Mr. Anderscm’s report should 
malm this abundantly clear. 

Jaios D. Fikk 
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TechnoloQT in Am^ican Education, 1650-1900 


Part I 

COLONIAL PERIOD 
(1600V1700U) 

This period is labeled as the pre inclustrial era in technology. Pro- 
duction was centered around highly specialized artisans and skilled 
workers. Work was done by hand and even the most efficient form of 
production involved some sort of crude home-manufacturing arrange- 
ment. . Late in the 1770^8 (about the same time the Americ'kn colonial 
period w’as drawing to a close) there began to be rumblings of tlie In- 
dustrial Revolution;- specific machines were invented to replace the 
art isan, and the factory system began to take form. 

Rducational technology was also in a pre-industrial state during this 
period. Instructional apparatus such as quill, ink, and the hornbook 
were only handwork products that could be produced by a semi- 
skilled worker in a veiy short time. Textbooks, more dependent upon 
advanced technology than other school implements, were in a crude 
^state. Circulation was fairly limited, textural and illustrative mate- 
rial was poor, and prices were higli. A quick survey of these and other 
educational tools will offer convincing proof that technology had 
made veiy few inroads in the field of education during the American 
colonial period. 

School Aichitechiro 

School architecture is only an outn-ard expression of the internal de- 
velopment in education. In the days of our forefathers, the educa- 
tional program was simple, consisting primarily of the three R’s. 
Thus a one-room building was sufficient to house students and the 
educational equipment needed. 

The school building was crudely built of logs placed directly on the 
ground or on blocks about 2Vi feet high ; the space underneath serving 
as a rendezvous for hogs and chickens. If built on the ground, there 
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2 TECHNOLOGY IN AMERICAN EDUCATION, 1650-1900 

wasusually no floor, the bare earth being problematical to the school- 
master as the youngsters would purposely stir up their dust in 
clouds to annoy the teacher and amuse their fellows.* The other 
type of building had a rough puncheon flooring of split and/or hewn 
lo^ with roofs made of bark. There were one or two windows, made 

wateJprwf transparent and 

• schoolmaster enjoyed the luxury of a frame build- 

ing built with saw-milled lumber. This occurred when a communitv 
oiit^w their church or meetinghouse. The school then inherited a 
building which was decidedly superior to the rustic log houses. Such 
^ the cay ,n a Connecticut town in 1664 where a meetinghouse had 

byn «§^ fpr a decade or moi^ and then given to the schoolmaster 
who us6a it for an additional thirty years. 

^ It is important to remember that the colonial log schoolhouse was a 
frontier development ; as the frontier moved across the mountains, the 
% school wept with it. The frontier disappeared slowly and unevenly 
from the American Scene and the log schoolhouse took a long time to 
disappear.* This means that advancing technology was to have only 
a^spasmodic impact on school architecture. The log structures in the 
Miyissippi Valley frontier were just as advanced in their own techno- 
lopcal setting as their contemporary brick school buildings being built 


School Furniture 


The yhool furniture tended to be even more crude than the build- 

“Ifu u comprised the side 

of the building; boards were nailed on top of the sticks and in this way, 

the early desks were made.* Benches were made of backless split loirs 
that ran the entire length of the desks A school furniture catalogue 
of mo* gives an interesting, account of how the problem of seating 
both lar^ and small childi^ was solved : 

The Pryyal Sohwi Purnlture of which we Aave acoounte. conalated of a 

?h T. T* **** acholarg 

sat upon the hiyer end, and the amaller pupila were graded down to the 
lower end, according to their respective sizes. 

A rather primitive concept of graded school furniture. , 

>iw in. M^linu. c, 

• Johnson, bp. ott., p. 86. 

^^Bonton Sy>oI Furnitu« Co., /Ra«tr.i«<| Clrtopn,. Booton. Solon Thoratmi. PHator, 
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) , Instructional Apporatus: Quills, Ink, Paper 

e colonial schools had no blackboards, slates, or maps, although 
flourishing schools could boast Df owning a globe. Almost all 
e school supplies for pupils were homemade. The pens were 
i-quills. In fact, a teacher was sometimes hired more for his 
y to cut and mend quills than for his ability to teach. If the 
»lmaster was an expert {^nmaker, a great deal of his time would 
(isumed in that activity if he had a large school, 
ch family supplied their children with homemade ink,'usually 
ssolving ink powder in water. Many of the country folk gath- 
the bark of swamp-maple and boiled it down for ink. These 
made inks were often weak and pallid and sometimes dried up. 
s paper ordinarily bought for school purposes was rough and 
Its high Cost led the scholars to use it sparingly and in the new 
joorer communities children frequently had .to write on birch 
The paper came in foolscap size (approximately 13 " x 17 ") 
ras unruled. The'pupils would fold the paper; and make separate 
out of it, cover the pages with a coarse bro^n wrapping paper 
allpaper, and then carefully sew it into a “copy-book” or 
book.’’ * 

je the copy book was made, the children had to rule the paper ■. 
iparation for writing. This was done with little strips of sheet 
>r “leaden plummets” as they were called. Begardless of the 
Live equipment, however, the handwriting of the colonial chil- 
eemed to suffer no visible damage. 

The Hornbook 

This teaching apparatus was peculiar to the colonial period, dis- 
appearing about the same time as the start of the Revolutionary War. 
The hornbook was the first book used to teach children to read, and 
was their first introduction to formal education. 

The hornbook — not really a book at all — was an ingenious solution to 
the problem of letting small children have free use of something rela- 
tively valuable. At that time, literary material for school children 
was a luxury. The precious one-page manuscript with the alphabet 
on it was fastened to a piece of board and covered with a thin, trans- 
parent sheet of horifr.'* A light strip of metal, usually brass, was tacked 
around the edge of the horn to hold it in pl(ice. The horn prevented 

* lobnsoB, op. eU., pp. Se- 40 . 
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COLONIAL PERIOD 5 

the paper from being soiled and thumbed to pieces by frequent use.* 

At the top of the paper which comprised the hornbook, the alphabet 
was usually written in capital and small letters. Underneath, either ' 
numerals or sometimes vowels and consonants were printed. Almost 
invariably at the bottom was the Lord^s Prayer. 

The use of the hornbook in America was a direct import from the 
English educational system. ■ It had been used in England ever since 
the 1400’s, although it had never made inroads on the Continent where 
a simple engraving of the alphabetical tables was used— without the 
protective horn.’ The hornbook reached its peak of popularity in the 
16th and 17th centuries, and it is interesting to note the references to 
it in English literature. Ben Johnson wrote: 

I 

l8tt6rs mfty b6 rcAd throui^li tho bom. Tlmt niAkcs thp story porfoct* 

Shakespeare refers to it in discussing Holofernes, the schoolmaster, in 
Zove’a ‘‘He teaches boys the Hornbook.” * 

Pilgrim fathers probably brought hornbooks to America 
with them on the Mayflower; it is certain that they were in constant 
use during colonial days and shortly after the revolution. Many ref- 
erences are made to them in American literature. As late as December 
7, 1760, the Penntylva/nia Gazette advertised “gilt horns and plain 
horns.”^ 

There is evidence which indicates that hornbodcs were never manu- 
factured in the American colonies but were handled as imports frmn 
England. This supports the theory that the main reason for the dis- 
appearance of the hornbook was the influence of the Revolutionary 
War, which disrupted trade between England and America ^n d re- 
sulted in a post-revolutionary reaction against everything British.’* 

Another theory is that the hornbook became modified during years 
of use and finally evolved into the simple primer. Later hornbooks 
do show improvements such as wooden slides through which differ- 
ent lessons could be slipped under the horn. As paper became 
cheaper, the A-B-C’s printed on a piece of cardboard replaced the 
wood and horn altogether. 

One obvious outgrowth of the hornbook was the “battledore book” 
invent^ by John Newbury, an Englisbmaii, in 1746.” It was 
simply a piece of cardboard which could be folded into a two- or three- 
leaf book and made to stay that way ly a little flap on the corner. 


•American Journal af B4acaU»n,\ol. 98 (1877), p. 8M. ' 

Vol. 8. 

•/Mtf., p. 810. 

•Andrew W. Lner, BUtorp «/ the Bornhoah, N«w York. Chnrlen Scribner’* Bonn.' 1888. 
p. 186. 

" American Jonmal ef Bdneatien, Vol. 17 (1887-1860). p. 187. 

^ A- PUmpton, ”Bombook>”, The Iniepenient (New York), Vol. 78 (Jnlr 81, 

lvl6)p p. 266o 
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Essentially, the battledores were small illustrated primers. Their 
simplicity made them very cheap (aliout a penny each for the cheap*- 
e^!) and one English publisher sold more than 100,000 books in ten 
years.^ However the battledore, too, was rarely used in this country 
after the Revolutionary War. 

' Textbooks 



We have seen how the hornbook and later the battledore and 
A-B-C primers were used during colonial times. The next big step 
toward the modem textbook was the spelling book, which preceded 
true primers by a number of years. 

The first of such spelling books was Coote’s The Ef^§U»h School- * 
MasteT'y a thin 72-page book published in 1596. According to the 
title pa^ “he which hath this Book only, needeth to buy no other to 
make him fit from his Letters to the Grammar-School, or for an Ap- 
prentice,” ** Not only did it contain spelling lessons but had a smat • 
tering of arithmetic, history, and a short catechism. The book was 
popular for over a century. 

One of the first notable textbooks was Comenius’, Orhh Picftts. 
first published in Nuremberg, Germany in 1657.“ It was soon trans- 
lated into fourteen languages and went through countless editions. 
Not only was it the standard text for German Schools for 200 years, 
but it enjoyed great popularity in England and the American 
colonies. 

Comenius’ Orbis Pictm is especially significant because it was the 
first illustrated schoolbook «f any importance ever to be printed.’* 
The Orbte Pictus (translated : Visible World or World Illustrated) 
sought to fulfill its ambitious title with “pictures of all chief things 
that are in the world, and of men’s employment therein; in above 150 
cuts.” It begins by illustrating the alphabet (“The Crow Crieth”— 
with a wood-cut illustration of a crow) and then moved on to larger 
cute of human activities. For example, one cut entitled, “The Black- 
smith,” shows a smith working in his shop. The tools in the shop 
are numbered and under the cut the objects are named and numbered : 


and thus are hammer’d oot Nalls, 9, Horse-shoes, 10, etc. 

Orbis Pictus had more of the character of an illustrated dictionary 
than a child’s reading Ixx^. 


^ Johntoo, o#. eiiT., p. 22. 

» John Amos Comenina. The OrbU Pictu*, reprinted by C. W. BariUne, SyracoM (1887). 
in tTodacuOD . 


0 - 1 * J[?**!**' Uluatrated testbook as such to be printed la open to question. 

B*c8««M»nd of Vlaual BdneaUoa,” la MaoaMea. Vol. 81, 

210. Op np. 1041. pp, 821-820. 
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Because of this book, Comenius is often credited with being the 
father of Visual Education. Regardless of the merits of this claim, 
his theories mi vis>ia]^education are of special interest to us. 

Basically, Comenius felt that the child in his . early school years 
was not ready for a flood of abstractions. If an object was used to 
present the ^abstractimis, however, he felt children would “grow 
merry, wax lively and willingly sufler themselves to be fastened upon 
them, till the thing be sufficiently discerned.” Comenius offered pic- 
tures or woodcuts in place of objects in his Or^is Pictw. 

In the coloni^ the printing of teittbooks was begun early. • The 
first printing press was assembled by Stephen Daye in 1639. Be- 
tween 164^ and 1643, he printed a spelling book. It had little circu- 
lation and had no influence on the American textbook movement except 
for the fact that it was the first American textbook.*® 

The first American textbook of any importance — ^The New England 
Primer- — was published about 1690 *• by Benjamin Harris. Although 
the primer, an outgrowth of a long line of English primers, was 
nothing original, it immediately became an accepted textbook in New 
England. Every home had a‘ copy and they were on sale in every 
town and village bookshop. The accounts kept by printers Benja- 
min Franklin tmd David Hall show that their firm alone sold 37,000 
copies between 1749-1766; ** undoubtedly overall sales easily ran into 
the hundreds of thousands. 

Technologically the Neva England Primer was not very advanced. 
Printed from movable type, each. letter had to be set by hand. Each 
time the book was printed in a different locality, the printer had to 
repeat this hand-setting process unlike today’s when a publisher can 
• make duplicate sets of plates and send them to anyone wanting to re- 
produce one of his books. The typography in these early editions was 
clear and distinct, but only because books were printed in small 
quantities. 

The New England Primer was bound by hand. This was a slow 
process, and even the largest printers could bind only a few books a 
day. Covers were made from thin oak, and despite the coarse blue 
paper pasted over the oak, they cracked and splintered badly. The 
back was of leather and neither back or sides had. any printing on 
them.*® 

Tei(tual material was concentrated more on moral teaching than 

>*AiMrl€an Teilbook Pobllaliert iottltiiU» Tevlboot# In SducatUm, Chleafo; The Lahe- 
pMe PreM, 1949, p. 24. 

Boaton Almanac made the flrat written reference to It In that ^ear In the form of 
an advertleement. 

American Teitbook Pnbllahero Inatltute, op. oil., p. 26. 

M Johnson, op. oll.« p. 74. 
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actual factual teaching. Thus the New England Primer bemn with 
the letter A: ^ 

In Adam’s lYUl 
We Sinned All 

Even in presenting the sciences, the opportunity for moralizing was 
not to be overlooked in the early texts. In the arithmetic section of 
DiUwortKe SchoolmaetePs Assietanty reprinted in Philadelphia, we 
find: ^ 

Three Jealous hustmnds, each with a wife, met on a river bank. How are 
they to cross so that none of the wives is left in the company of one or two 
m^n unless her husband is also present? ** 


Factual material subjects such as history left much to be desired. 
In a colonial primer written by a certain Kenning and appearing in 
1775, a chronology of “the most remarkable Occurrences in Sacred 
and profane History” is recorded, including such titles as : 


Eleven Days successive Snow 

A Vely great Comet... 

A terrible high Wind, November 26. 


1674 

1680 

1703 


Illustrations in early texts were as bad as the textual material, or 
worse. While engravings had been used in Europe since 

1430, and copper engravings were used as early as 1450, it was 1814 
before a ^1-engntying process was invented. Because of these tech- 
nical limitations, illustrations were used sp^gly and the drawings 
and engraving were very crude.** 


PuUlfer. A Brief Aeeoumt of the EAmemtiomet PmbUohiog Butineee 
the iHitei Btotee. Atlantic City, New aewey. IWl, p. 6. ' m 

■* Jobnaon. op. eit., p. 64. 

*» PnIsUvr, op. eU., pp. a-g. 




Part II 

FROM THE AMERICAN REVOLUTION 
TO THE CIVIL WAR 

Technological Dovelopmont 

Tub 70-ye-\r pehiud from 1791 .to 1861 was one of rapid growth, for 
young America. In manufacturing, her mills and factories were com- 
petitive with those of Europe. Her inventive genius developed im- 
proved tools and new* industrial techniques and machines. Her ex- 
pansion westward resulted in a complete new communications system 
utilizing railroads and clipper ships and tied together by the most 
extensive telegraph system the world had yet seen. 



Tronds in Education 

The Revolutionary War, which forced American industry to stand 
on its own feet, had a shattering effect on education. The colonial 
educational system was completely disrupted as teachers were sum- 
moned to the army. Schools closed down one after another. 

Following the war, the nation had little time to devote to rebuilding 
its education system. A new government was needed. The western 
expansion required much of the nation's strength. It was a static 
period in education until about 1830, when Henry Barnard, Horace 
Mann, and other educators gave a new direction to education. 

However, some benefits of the growing American technology did 
filter down to education. During this peri^ impo^nt teaching im- 
plements such as the blackboard, slate, and maps were added. School 
furniture and architecture also improved. 

Even more important, from about 1830 on, educators began to ac- 
cept the fact that new teaching apparatuses could make invaluable 
contributions to the educational field. Reformers like *Mann and 
Barnard began to require their schools (in Massachusetts and Con- 
necticut, respectively) to report regularly on apparatuses acquired 
and their use. 

There was a substantial change underway. William J. Adams, lec- 
turing to a teachers convention at Boston in August 1830 told them : 

Sensible objects, Judiciously select^ and properly exhibited to the younf 
student, are found to contribute wcatderfully to his advancement In all (ood 

» 
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learaln^. In fact, books and lectures, without these means of Illustration 
are precept without example; theory without practice; uninteresting, ban! 
to undersUnd. and soon forgotten. ... The world is ftUl of opparatus,-but 

the teacher. In times past, has been too slothful, or too dogmatical, even to 
point to It* * 

On September 3, 1838, a meeting was held at Hanover, Massachu- 
setts, to study tlie question of a normal school for Plymouth County 
Present were such illustrious figures ns Horace Miinn, Georg© Putnam 
John Quincy Adams, and Daniel Webster. Mr. Webster commented : 

We teach too much by manuals, too little by direct intercourse with the 
pupU's mind ; we hare too much of words, too little of things. Take any of 
the common dettartments, how little do we know of the practical detail, say 
geology. It Is taught by books. It should be taught by excursions in the 
Held. So of other thingn.* 

Two years later, in his Second Annual Report as Secretary of the 
Boanl of Commissioners of Common' Schools in Connecticut, Heniy 
Barnard was critical of his state for not utiliiing teaching apparatusts 
more effectively: 

The importance of teaching by visible illustration and real objet ts. in order 
to give distinctness to the knowledge conveyed, and to vary the ordinary 
exercises, is not duly api»reclat<d. Teachers are unacquainted with the use 
and application of the various school apitaratus.' 

At the same time there were critics of these innovations in education. 
Some felttoo much technology was being introduced too fast : 

••Observe,” says a third, •'the spirit of the age? In these mechanical labor- 
saving times, we must have a MILL in which to OBL\D scholars some 
thing in which the moving power Is no longer tlie unfailing stream of patient. 

sound instraction ; a Machine, in fact, which steam may turn, and a child 
direct?" * 


This writer continued to heavily criticize advocates of a “teaching 
machine.” 

Often one of the biggest criticisms against more technical instruc- 
tional apparatuses revolved around their expense. It was almost use- 
less for teachers to point out that the efficiency of these new educational 
tools made them more economical in the long run, as did a school visitor 
in Killingly, Connecticut, in 1841 : 


We have no globes or other apiiaratus of any kind. Here we can but ob- 
serve the penurlouanesa. or to give It its right name, the wastefulness of 


> Willtam J Adam*. "LecUire on the ConatracHon and Pumlphtnce of School Rooms- 
wt-W. Appsratoa.” Amerteaa intutut, •/ InttnMm, Ang 1880 (Boston), pp! 


* AmeHesn Vosmol o/ Rdnentte*. Vol. I (ISM), p. 000. 

• Conneetieut Oommom Behmtl Jnurnml, lilajr 1S40. p 207. 

*Am«rietm intUMt o/ /natrsoHon. Anguat 1880, p. 888. 


(Bmphanls Is the antbor’a.) 
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parents in neglecting to furnish their Hiiidren with soitabie materials to 
faciiitat^ their progress and thereby create in the end a great saving both in 
time and ex|«ense. . . . Aitbough we may not at first sight discover it, stiil 
it is a fact that the penurious parent is aitogetber unwise if he negiects to 
M furnish his children within the very best means in his power to facilitate 
their advance in learning. For example. If the scholar can learn geography 
twice as fast with the aid of globee, we must consider it bad economy in those 
imrents who refuse to furnish them on account of the expense.* 

However, some innovations were introduced prior to the Civil War. 


School Architoctuio 


rfM BuUding 

After the Revolutionary War, many communities had no school 
building of any kind. Instead, a large room in some buiiding or even 
a dweiUonr ^ rented and furnished with desks. 

A distinctive type of school building grew up in rural areas— the 
District Sciiooi; so called because it was placed squarely in the center 
of a geographic district to serve the majority of the population. These 
schoolhouses were usually built at the junction of two or more roads, 
on worthless land, and as- near the road as possible. Sometimes they 
formed part of a fence line. The schoolhouses seldom had enclosures 
or shade trees and the summer sun and winter winds had free play.* 

The building consisted of one room. The outside was of rough 
cjapboard sometimes painted red or yellow, but more often than not, 
unpainted. The room was lighted by five or six glass windows. In- 
side there might be a fireplace at the same end of the room as the 
teacher's desk or a stove in the middle of the room. 

In the cities the school architecture was similar. The Lancasterian 
teaching method, imported from Europe, called for a one room school 
design. " Under this method, all the students recited for one teacher 
who might have as many as 300 pupils. The number of pupils deter- 
mined the size of the room needed, hence the size of the school 
building.' 

Finally the growth in the number of students necessitated a modi- 
fication into a **mized" instructional method where one teacher taught 
the whole class and then the students would break up into small groups 
to recite for student monitors. This gave rise to the Monitorial school 
of the 1840's where separate small rooms for recitatipn were attached 
to the main schoolroom.* 

* Conmeetieut Common School Joumoi, Jolj 1941» pp. 1P7»198. ' 

* Clifton Johnson. 014-Timc SehooU ot^d School Books, pp. 102-103. 

* Msj Ajers, “A Centnrj of Profross In Bchoollionse Constructton,*’ AmsHoofi AoAool 
Boord Journal, Vol. 54 <1017). pp. 23-20. 

•/M., p. 26. 

— s 
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In the 1850’s theXlerman Fachec teaching system of departmental 
teaching where tlie classes were divided into separate groups for in- 
struction was introduced. The huge I^ncasterian classroom was 
turned into an auditorium and classrooms became smaller permanent 
units under a single head divided either by grade or special subject. 
For the first time, the severely plain school building was enhanced by 
external ornamental architecture. 

♦ 

Bvahtition of School Conttructhn 

The enlightened educators harshly criticized the school buildings 
of the time. In a report of Horace Mann to the Massachusetts Board 
of Eklucation in 1846 he remarked : 

In 1837 not one-third part <»f the public bouM« in Mamacbmiettii would 
have been considered tenantable by one decent family out of ibe poor-bonae 
or In it* 

However, such critici^ received liUle attention. In fact, this 
was part of tlie trouble. Y'he process by which a school building was 
erected left little opportunity for a professional in the educationaV 
field to make his constructive criticism known. This situation is 
vividly described by Adams in 1830.*® 

A achool-bonse is to be erected. Otwerve the procew. The affair is en- 
trusted to a buildinc committee:— patrons of iearninf indeed but wholly un- 
practiced in the routine of schools. These worthy men, faithful economists 
of the pubUc money, proceed to caicniste the area test number of cbildien that 
can ezist in a (iven space. Each has bis own favorite plan, in the very nov- 
elty of which be has found amusement, yet Is courteous enoufh to yield 
sometbinx to the rest; — and thus, an ediilce. monstrously inconvenient, and 
without unity of design, is the bannonioos result. 


School Fumitufo 

EaHy DoAt 

Early desks jn this period were usually only sloping shelves built 
against the wall on three sides of the schoolroom. These shelves were 
about three feet from the floor. When the scholars studied they leaned 
against the edge of the shelf and when they wrote they rested their 
exercise books on it. Under it a narrower shelf kept the books and “ 
other school belongings when not in use.“ ^ 

- 0 

•/»M..p. M. 

**WIUIam 1. Adam. *’L««tnr* on th« CoattmcUoa and Paraisblagi of School Booaw; 
aad oa School Apparatos, AomHoss /ncittatc •/ /acIraoMoa, Ans. tSM. p. SSS. 

** Johsaoa. op. ott., p. 109. 
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S^ats were long backless benches on which the pupils sat with their 
backs to the center of the room. Sometimes there were benches in the 
middle of the room from which the students recited; in other cases 
they stood. IMien the monitorial school evolved, regular desks were 
built in the center of t he room w'hile the recitat ion rooms were provided 
with benches atUched to the wall. 


Critkhm of Early Ottkt 

The inadequacies of the early school furniture naturally resulted in 
criticisms. A letter to the Connf.ct'mU Cotntnon School Jourtwl in 1838 
from a Dr. Smith furnishes a good example: 

To these wretched articles of coiiiiiion m^hotil furniture are we to look« 
In aocue nieaHuren, for the caiiae of m many dlatortiona of the bones, a|>lnal 
diseases, chronic affections, now so prevalent throufhout the country/* 

Other critics offered practical solutions to the problems. 

He (the teacher] probahly has a back to hla seat, and often uses It;, let 
him make similar pmvlHlons for hlH pupils. . , . 8<Kue benches may be moved 
to the back of a desk, and those who sit on It, iiermltted to lean. ... By 
ahavinfc off a few legs, till the children t*an sit and place their feet on the 
floor, and lay their arms on the desk while writing . . . much comfort and 
good writing may be secured.** 


Tho Combination Doth 

This idea of letting desks serve as a back support for the bench in 
front, was adopted and was referred to as the combination desk. 
These type desks were installed in Public School #17, built in 1847, 
in New York City. The children sat facing each other on low benches 
with desks, 16 feet long, so arranged that each desk formed a bade for 
the child sitting in front.'* 

But this type of desk construction also had its faults. There was 
crowding since no specific portion of the desk (or bench) was assigned 
to the individual student. There was interruption of the whole row 
of students when one pupil in the middle had to get out. The teacher 
had trouble getting close enough to ihspect the work of the children 
in the middle, and finally, the desks were hard to sweep under. 

These difficulties encouraged advocates of the separate or individual 
desk idea as early as 1830. 


W CoiMMClictil CofliMfi 8ek—i 8cpt. 1, 1838, p. 33. 
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Tbe mo«t modern constmctlon appenra to be tlut^of deUcfaliiK the w«t 
occupied by each pnpU both from the deak behind, and from the other seats. 
... In this way each child la INSULATED.** 

The opponents of individual desks charged that they would be “too 
expensive.'* They were answered by a prixe-winning essay on “Con- 
struction of School Houses" by a teacher who advocated separate 
desks not only as being more practical, but in the long run cheaper. 

In retard to the EKPEN8B* of erertiof neparale deakm I am moat de- 
cidedly of opinion that the amount of UmAared by It will be mow- than a 
anlBclefU compenaaUon. Anythlnx which aarea TIME aarea MONEY.** 

He calculated that 15 minutes a day would be saved in each class of 
60 pupils. Ho thdn suggested that in a period of three years, the time 
say^ would equal in money the three-year cost of food, clothing, and 
tuition for each pupil! 


plant. Ink, ond Writing Implnmanlt 


Methods of writing for the scholars continued much as they had 
been before the Revolutionary War. Ink was made from powder base 
if available. If not, home-made ink was extracted from maple bark, 
sumac, or oak balb soaked in vinegar. In its season, pok^rry juice 
was sometimes used, although its tendency to sour made it leas desir- 
able than*tl)e others.^' 

TTie students continued to make their own copy books although 
ready-made writing books were becoming cheaper. One new innova- 
tion was “copy slips," narrow slips of paper with btters which the 
pupib imitated. The first of these copy slips were published by the 
celebrated Boston schoolmaster, Caleb Bingham, in 1796. 

Writing continued to be done with the goose-quill pen. The steel 
pen made its appearance in the late 1830*& By the early 1840’s steel 
pens were so much in use that a writer of an article on penmanship in 
an educatitmal journal had thb to say : 


Tlie e omewhat exteoslTe om of this dewrlpUon of pen [aieel). makes It 
neceoaary to offer a few remarks In resard to them. They certainly save the 
time required In mendlnc pens, and secure a great degree of uniformity In 
^^tng . . . with a little attention anyone may learn to use them In a 
abort time.** 


■ Adams, op. eW.,p.84S. (Empbaala lathe Mthot'a.k 

MAaicrtoM tntUtmf e/ /Mlraotloii, 18S1. p. SM. (BmphaaU la the aothor’a.l 
" ?“*!*'? ■* °*^**^» r^Amerieee Ttaehm, Amerteaa Book Oo.. New York, ie». p. SU. 

» C eaew t lo«tgoayewSofceet Jemw1,yeh. 1SU.P- S8. ’ 
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School Appcntrtvfot 

This peiiod added a hot>t of school apparatuses to the instructional 
process. In fact, few new ones were introduced after this until real 
machines such as the stereoptician, movie projectors, etc., came into 
use relatively recently. Most of these apparatuses were extremely 
simple and required veiy little engineering in their manufacture. Arid 
though there was knowledge as to the existence of these items, very 
few found their way into the average school of the times. 

In 1830, a lecturer speaking on educational apparatuses made this 
list of essentials: ** 

1. A ttine-ptece 

2. Ifap* aiid clobM 

8. Tbe blackboard ^ 

4. Tbe abacna or nomeral frame 

He mentioned other things that might be desirable, mostly laboratory 
equipment: 

L Optical Inatromeota 
2. Alr-pompa 

а. Pneumatic apparatua 
4. Steam eoatnea 

By 1841 a Professor Haskell listing apparatuses in use in New York 
schools had expanded t he list to 32 items : 

1. The round text copfea, and coptea for beatnnera belna on binder's board 
and vamlahed. 

2. Tbe card for boldine tbe pen. 

&. The arttbmetlcal cards of thirteen folio paces. 

4. Tlte aritbmetical card with movable counters. 

б. The five Inch ftobe. 
e. Tbe three inch globe. 

7. Tbe two and a quarter-inch globe. 

5. The globular revolving map of the world. 

0. The maps of the United States and Europe, 
la The map of geographical terms. 

11. The map to lUustrate ancient history. 

12. Tbe large map of mountains. 

18 . The cylindrical revolving Mercator's chart 
14. The card of geometrical figures. 

18. The protractor. 

Id. The machine to Illustrate angles, chords, sines; tangents, etc. 

■17. Geometrical solids. 

18. The planetarium. 

19. The machine showing tbe Inclination drthe orbits of the platfeta. 

20. The Tellurlaa: 

21'. A tide globe. 


** Adasw, sf. ea.« m. 844-444. 
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22. The machine shewing ^ earth as an oblate sidieroid (was simply a 
glebe ; but to make it more expensive, It would flatten At the poles when 

^ whirled with the Anger.) 

23. The machine explaining the moon’s roads. 

^ 24. The cellestlal globe. 

25. Diagram of the solar system. 

28. The frame of pnlleys and levers. 

27. The machine for showing apUon and reaction. 

2a The intermittent foonUin (to demonstrate the phenomma of siphoning.) 

29. The machine to show the resistance of the air. 

so. The prism. 

81. An electrical air-pump and chemical apparatus. 

32. A box of family apparatus." 

As early as 1826, Josiah Holbrook had established an educational 
exchange in Boston- for the sale of school apparatus. It soon devel- 
oped into the Holbrook School Apparatus Manufacturing Company 
of Hartford, Connecticut. By 1850 the Holbrook (]k)mpany lyas 
well-established and had agencies in several parts of the United States. 


The Modcboard 

Origin and Development in United Slates 

The blackboard was rather slowly introduced in America. The 
earliest reference to one was in an arithmetic publication in 1809 in 
Philadelphia. A footnote explained that “the Black Board sliould 
be about 3 feet square, painted or stained with ink, and hung against 
the wall in a convenient place for a class to assemble around it.” ** 

It seems that it was introduced in different parts of the country 
about the same time but independent of each other. I^amuel J. May, 
an educaticmal reformer in Boston schools, reports his first acquaint- 
ance with the blackboard. 

• winter of 1813-1814 ... I attended a mathematical acbool kept 

in l^^n ... on entering bis room, we were struck at the appearance of 
an aId^^lackboard suspended on the wall, with lumps of chalk on a ledge 
below, al^^otbs hanging at either side. I had never heard sndi a 
before. Thftje it was— forty-two years ago— that I flrst saw what now I 
trust is considered indispensable in every school— the blackboard.” * * 

Mr. May in turn introduced the blackboard to the Common Schools 
of Massadiusetts. , ^ 

The blackboard was introduced to West Point Military Academy in 

•* Oonmeetleut Oommom Sekoot Jvtuytal, Feb. 1S41, pp. SS-100. 

■* Johnion, op. ott., p. 107. 

* AwoHess /esniel o/ gasosltoii, Vol. 10 (1800). pp. 140-141. 
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1817 by Claude Crozet, who had been an ex-officer under Napoleon, 
then appointed to the Academy as professor of engineering. When 
he arrived at the school, he found to his amazement that there were no 
textbooks iir English. Thus he was faced with the problem of teach- 
ing a new science without a textbook, and he himself unfamiliar with 
the English language. Crozet solved the problem with the aid of a 
Mrpenter and painter who turned out the first blackboard to be used 
in that part of the country / 

In the 1820’s a knowledge, if not the use, of the blackboard seems 
to have disseminated to other schoola In 1820 Joseph Felt, in his 
Awnalt of Saie^m ( Vol. 1, p. 469) said: ‘^Blackboards were used in our 
Common Schools for arithmetical calculations.” An 1823 Report of 
the School Committee for Boston said : “They [arithmetici^giRercises] 
are afterwards drawn by the pupil on the blackboard.” *♦ A black- 
board was introduced into Bowdoin College in 1824 by a Professor 
Smyth. “That novelty, let me say, made a sensation. . . . The black- 
board caused an important change in the manner of teaching 
generally.”" - V 

In the 1830’s educators stopped regarding the blackboards^ a cur- 
ious innovation and began to look upon it as essential to bteching. A 
lecturer in 1830 listed it as one of four essential apparatuses every 
school should have. 


One or more of these should be found In every school . . , This piece of 
sclipol-fnmltnre Is almost Invalnable. In some schools It has been deemed 
so ImporUnt as to form part of the WALL, all around the room." 

The Connecticut Common School Journal of February 16, 1839, ad- 
vised its schools: “In all the operatitms performed by the pupils 
. . . blackboards should be used for demonstrations and illustra- 
tions.” " In the same journal, ** a letter from a teacher ventured that 
“the most useful piece of school apparatus, may be simply a black 
board painted or stained black, attached to the wall or to a movable 
stand. . . . It is employed in teaching scholars of every stage of 
advancement.” 

By the 1840’s the blackboard was firmly entrenched in the school 
systems. Texts for teachers on the use of the blackboard began to 
be written. 

A few quotes frmn <me of these ” shows us, possibly with some ex- 


eit.. Tol. IS <18«S). pp. S1-S8. 

••VMcbw B. OfVMlcr. “BtackbowSt". OpetejMSto •/ BSumMm, Vd. 1, p. SSI. 


*• Atema, «p. «U„ pp. Ma-S4«. (BmphMto la ■nthor'a own.) 
" eronnaeNont Ponamon Sofcaol J aanml , p. PS. 

•/Mi., Oct. ISSP, pp. 4S-«P. 


•ioalnh F, Bnautoai. T*a StaoManri In tSa Fr i aiary Sekaala, Boatoa. POrklas A Mar- 
vla, 1S41, pp. vn a VIII, raapeettvaiy. (Bmphnala la tha •nthor’a.) 
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aggeration, that teachers were convinced that the blackboard was here 
to stay. 


, I should feel in the school-room, without the blackboard, 
LAST PLANK had been taken from under me ! 


as though the 


And again : 


Uiventor or Introducer of the blackboard system deserves to be 
^ed among the best contributors to learning and science. If not among 
the greatest benefactors of mankind. 

In 1842, the Connecticut Cotnnion SchoolJoumal dedicated five entire 
issues including illustrations to “Slate and Black Board Exercises 
for Common Schools.” 


T%chnologkal $fof« of B/odcboords, 1800-1850 

Most all blackboards were constructed in a similar manner until 
about 1850. The hyloplate and slate blackboard was a product of the 
last half of the 19th century. These were umde either commercially 
or the locaTcarpenter since little machinery was involved. The 
blackbirds were usually made of wood painted or stained black and 
were either attached to movable frames or hung on walls. Ixical 
teachers often made their own blackboards, so urged by School 
Journals: 

Now the word BLACK BOARD need not awaken in our mipd ea the 
of anything dlfflcult, rare, or coetly. Why It la almply a black 
BOARD. 18 there any dilBchlty in painting a piece of board black? • 

^e writer went on to describe the process : plane the board until it 
18 smooth and soft; then apply black paint or stein. He advised 
that the whole end of the school room could be painted black. Plas- 
ter mixtures colored with a dark black or green dye were also used. 


SlatM 


The origin of the slate reaches far back into antiquity. Its prede- 
cessors were the wax tablets used by the Greeks and Romans and the 
black wax tablet used by the Hindus around 1000 A.D. The modem 
slate seems to have bem in common use in Europe by the 1400’a 
^ucer makes the first aUusion to it in English in his Astrolabe II 
(p. 44), “enter hit in-to thy slate,” 


•OoiMMO^ goAovi Jotmua, Beb. 1842, p. 00. (Emphaaia la tha antbor'a.) 

•Loula C. Earplaakl. • Mata,” OrOopUf a/ gdaaaMaa, VoL V. p. 041. 
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Slates were slowly introduced into American schools. Although 
there are some allusions to them in the colmiial period,’* * it was not 
until the 1800’s that they were commonly used. In William B. 
Fowle’s report to the trustees of the Boston Monitorial School inJ825, 
he says: “Every child in school is furnished with a slate and pencil, 
which are considered a part of the furniture of the school.” 

An article in the Gormecticut Common School Journal of 1839 on 
“The Use of Slates” advises, “We can hardly recommend any exper- 
iments or methods more likely to succeed, than slate exercises.” “ By 
the 1840’s, slates were as commonly used in schools as the blackboard. 
Strangely enough, there appeals to be no connection between the 
spread of the slate and the blackboard. 

Globas and Mops 

6/obos 

The use of globes in schools was nothing new ; some schools in colo- 
nial days possessed them. But, for the first time, they began to be 
regarded as essential items in the well-equipped school. Adams listed 
them as the second of four essential apparatus for the classroom in 
1830: 


, 2., Hape and 01obea,-^and in (paneral, anjr other aMwratna, provided it be 
aimple and cbeapy which helpa to expiain the phenomena of the earth.** 

The same writer gives an enlightening description of ithe pli^t 
of the student in those days who tried to grasp the conception of a 
round earth without the assistance of a globe. He recalls that as a 
boy without this visual aid, he imagined the earth as “a hollow ball- 
half filled with earth, upon the level surface of which, he himself was 
standing, while the shell around him formed the sky ! ” But the writer 
went on to explain that he thought this to be relatively sophisticated as 
he felt most children understood the globe to be a circular plane ! ** 

Other educators hailed the ^obe as an indispensable teaching imple- 
ment. A writer in 1841 opinioned that the terrestrial and celestial 
globes “are two artides of school apparatus, which nothing of the kind 
can supersede.” ** Every company that handled any kind of school 
apparatus always included globes, regardless of the size of his stock. 

• A letter from a New England adioolbojr to hla father In li702 aeka him t6 tend, among 
other thlngt, hla **elate and som penaala.** 

• CofmeoUoiit Common gohool Journal, p. 78. 

Adama, op. o<f.« p. 846. 

•/hid. 

• A. Fleming, **On the Uao of the Olobea In Teaching Oeographj and Aatronomp/* Amorl- 

OM In$HHt 0 0 / Instrucii^ (Aog. 1841), Lectnre VII, p. 184. 


20 TECHNOLOQT IN AMERICAN EDUCATION, 1650-1000 

WMe awareness of the existence of globes was commonplace, the 
^ of tliem was rare. Many of the schools were forced to report, as 
? Connecticut: “We have no globes ... of any 

icmd. Many educators saw thfs as unmerited neglect; for example, 

tlie writer mentioned in the paragraph above : 

And yet, so far as the knowledge and Information of the speaker extend 

Riming to be weu furnished with the means of Instruction, and In many 
m.,!!*’ •'* «“«* that In a very snperildal 

There seems to have been two basic reasons for the neglect in the 
use. of the glote: the relative high expense of the article; and the 
shorty of teachers trained to use them' and lack of suiuble textbooks 
to instruct untrained teachers in their use. 

The fi^ reason was by farfthe larger one. This gave rise to a “do- 
i^yourself inovement in which educators admonished teachers with 
me idea that illustrating the earth as a sphere was the only important 
the purc^ of an expensive school apparatus was not 

e^tial for this. The problem was summed up by one lecturer in 
mis way: 

If unprovided with an artificial globe, be [the teacher] could not think even 
to buy an orange, and draw upon It with bis pen an outline of the conti- 

nento-^udi lesa. besides this ; to take ofiT the rind, and Ulustrate the projec- 
tion of maps.** ■* 

solved the problem in an inexpensive 

^dse you to have a xlobe. [Then he says sarcastically. ] Tou 

to obtain one from your school committee, but you can have a Urge 
woodra ball made, upon which you can yourself paste white paper, and draw 
anything you wish. 

A Still cheaper method came from Dwight’s School-Sfasters Friend: 

You have seen pumpkin lanterns-yes; and you have made them too. 

WeU let nothing prevent you from having a globe of some kind or other 
In tbe school. 

He then proceeds to tell the teacher how to hollow out the pumpkin 
and make a globe. 

Mops 

In the more progressive schools, maps were extensively used as this 
remaA^a Massachusetts’ educator in 1841 shows: “We have ... 

(1841). 

• Adsaia op. ctt., p. 848. 
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maps, charts, and atlases greatly multiplied and introduced into all our 
schools.” " 

In the outlying district schools, however, the use of maps was prob- 
ably even more rare than the use of globes. Expense was one reason. 
Moreover, the technology of mapmaking was still relatively crude, 
and the teacher by free hand could sketch a map that would serve the 
purpose as well as the inferior wood-cut or copper-cut maps. Thus 
many of the map^ in the schools were drawn by teachers. The* fol- 
lowing excerpt from an 1838 journal describee the process. 

Those who have need outline maps in the stndx of geofraphy, can need no 
recommendation of them. . . . Outline maps may be readily made and at a 
very small expense, by tradnc the boundaries, riTMs, lakes, mountains, etc., 
on one or more square yards coarse white muslin, omitting the names. 
A caihers hair pencil may be use^ with a mixture of lamp black. Gum 
Arabic, and water. The gum will prevent the fluid from q>readlng , even on 
unselaed paper." ^ 

Th« Abacus and thu Numural Frama 

<# 

This apparatus, known by many names, came into general use dur- 
ing this period to offer a new dimension in math instruction. In 
1830, Adams described it and listed it as one of the four essential 
apparatuses for the cla^room of his day. 

Hie Abacus— this consists of a square frame, divided by ten strong wires, 
each ct which passes throng ten painted wooden balls, easily movable from 
oke Md to the other. This Instrument Is highly useful in Illustrating the 
various combinations of numbers." 

Sometimes the apparatus was advertised as a humeral frame; at 
other times as a counter. An 1866 edition of an educational journal 
called it the Arithmetican.^ r 

An idea of the simplicity of the'item can 1^ gotten from this article 
from an 1842 journal telling the teacher how to mske his own numeral 
frame. 

For our purposes, an old date frame will answer very well. The vertical 
stdee should be pierced for 11 wires, 10 of which should be at equal distance^ 
the eleventh further apart— say double the distance. On each wire should 
be idaced 10 beads, half of one c(dor and half of another— say blue and 
yellow — arranged as follows : 8 yellow, 2 blue, 2 ydlow, 8 blue. Thus we 
shall have 100 beads, on 10 wire." 

In this way the child could cipher any number under 1,000. , 


«* Fleming, eg. cU,, p. 164. 

n CeimeoMoMt Cmmum goSeel Jotmml, Dee. 1888, p. 88. 

<■ Adssw. ep. olt., p. 846. 

<■ AmerfosnyenriMl o/ K4mouti»m, Vol. XVI (1866), p. 677. 
OewMoMwl Commit goSeel /esrns l (Feb. 1843), p. 48. 
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Th« Toxtbeok Movomont 
W^bstf and MtGuffay 

The Revolutionary War interrupted trade with Great Br^ain and 
made school books extremely scarce. One young schoolmaster of the 
times, in Orange County, New York, decided a home source of text- 
books was needed. In 1783, Noah Webster published a spelling book 
which evolved into the famous' Webster^s Bhie Back that set tlie pace 
for American texts for the next quarter century. In 1785, only two 
years after its publication, it was selling at the rate of 500 copies a 
week. By 1818, 5,000,000 copies had been sold and for 40 years after 
that it was selling at the rate of 1,000,000 copies a year.** 

Technologically, Webiter'i Blue Back represented no new improve- 
ments. The type was movable (set by hand) and not always too 
clear. The work was bound by hand and until 1829 consisted of a 
back of leather and sides of thin oaken boards pasted over with a dull 
blue paper. It was this bluish paper that gave rise to the nickname 
Blue Back. 

The book contained crude wood-cut illustrations. One edition was 
embellished with a dreadful woodcut of Noah Webster which made 
him look like a porcupine and was described by critics of the day as 
“being so ugly it scares the children from their lessons.” *• Textual 
material was about on the same level and mainly aimed at moralizing. 

Webster's Blue Back gave rise to a whole hoard of imitations. Tlie 
first text to seriously rival it was the famous McGuffey Reader. 
Originally, William Holmes McGuffey had written a beginning 
reader for Truman & Smith of Cincinnati, in 1830. In 1841, he and 
his brother, Alexander, had completed a series through the Fifth 
Reader. These readers came to be the literary bible of the Middle 
West, the South, and parts of the East up to New England. The 
Readers were continuously revised, and by 1920 estimated sales were 
placed at 122,000,000. It is still on the market. 

McGuffey*s Readers at first had all the crudeness of the earlier 
texts. However, as it lasted the whole century each new editi<m bene- 
fited from technological changes. For example, the first editions of 
I McGuflfey’s Reader in 1836 and 1837 were printed from movable type. 
But by 1800, stereotyping had been invented by Stanhope and by 1840 
had come into general use. Editions of the Reader^ after 1840 were 
printed from plates. This pofeibily accounts for the greater circula- 
tion of McGuffey’s Reader^ which was much larger than any of its 

^ JohnsoD. op, eU., pp, lW-169. 
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earlier competitors. In the ISGO's, tlie lHH>k adopted the new electro- 
typinjr process of printing:. 


Other MHestones in Texts 


Millie Webster and McGuffey dominated the textbook movement 
of this peruxl, several other textbooks made new technoloirical contri- 
butions. Parley’s o/ Telling About Geography, pub- 

hshed m 18-20, had the imi>ortant innovation of flexible pasteboard 
sides His \atwnal Geography, published in 1845, was the earliest 
to take the large, flat shape. This enabled the inclusion of good-sized 
maps and eliminated the necessity for a separate atlas. 

Also, a certain .\rnold Guyot, a Swiss immigrant, caused in 1848 a 
minor revolution in the geography text field if not in map making 
m general In 1^2, he wrote his first geography for Charles Scribner 
& .^ns which utilized illustrations and maps more than had any book 
published before. It apjiears he also inti-odnce<l the technique of 
map coloring to indicate elevation (green for sea level, etc.). The 
political divisions of the count ries'weiv tniced in re<l lines These 
innovations were destinwl to win much pniise from foreign wlucators 
at international exhibitions during the next half century.^’ 


Photographic lUustrations in Texts 


In the mid-18u0s, the new ail of photography was reaching* an 
advanced state, of development, and exhicaloi-s and technicians be«ran 
to use photographs to illustrate texts. Some tried filtering sunlight 
through the negative to yield etchings on cop|>er or .steel and then 
printing from the plate in the orilinary way. Sir David Jirewster of 
Scotland suggested that the new process of galvanography could give 
the photographs the permanence of engmvings and then could be 
used in the illustration of educational works."* Others sought to 
attach the photographs directly. 

In 1856, the first serious attempt to illustrate a text with the extensive 
use of photography was made by John AV. Draper in his /Zu;n an 
Phyaiology, Statical and Dynamical. The illustrations were printed 
from copper plates, which the artist had prepared from photographs. 


Teaehinp, A DUcuntion of the Pripetptee Unierlyina OuuoVt 
Slethodt. New York. Scribner. Armatrong A Co. (f870). pp. 14-ie 

i Brewater. The Btereoseope. tte HMorp. Theory, and Conetruetion WUh tie 
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In 1856, Harper's Magazine listed several advantages of this new tech- 
nique in a review of Draper's book : 

1. Only a pbotoarapb produced the neceesary sharpneaa of a microeooped 

object required by an artist to copy microecoped objects accurately for 
a copper cut ^ 

2. The Euru|M>aD anatomists for some time had possessed large, excellent 
charts of medical science. But because of their complexity, It was im- 
^iHsible to copy them on a reduced scale for textbook illustrations. But 
with the aid of phot ographtc-reduct ion, the printer could cheai^y make 
«-«>P|ier cuts MO that the student could hare the advantages of these master- 
pieces of science. 

Photography could reproduce with permanent accuracy scientific objects 
which “very soon s|m)11 and even become disgusting." To illustrate this, 
the magazine showed a copiier cut reproduction of the photo of the diges- 
tive I raq|;of a chicken." 


Abundance of Taxtbooki 

After this short survey of the textbook movement during this period, 
it should be obyious that, significant progress had been niade in this 
held. Superior twhnological chaoges had been introduced, and the 
textbook industry had become a mass production operation. 

But mass production technique brought new problems to the schools • 
and added to the number of educational critics. As early as 1839, an \ 
educational journal recognized that “no complaint is more common 
than that which is made against the variety of school books.”*® 

A critic writing in 1852 unleashed his wrath about the over-abun- 
dance of texts flooding the schools thusly : 

The huuses of many of us are overflowing with the results of this mis- 
direct etl industry and mercantile enterprise, so that not a few of us are 
obliged to refuse admission to any further specimens of s<*hooI literature. . . . 
There can be no Justification for the flood of dreary looking productions that 
are tninveyed in the cariiet-bags of <*<»urteoU8 agents from town to town.** 

However, his solution to what was actually a worthwhile revolution 
in educat ion was lacking in const met ive realism. 

. The temptation to manufacture schoolbooks is Just now very strong, but 
it must be manfully encountered, like any other temptation." 

This is reminiscent of some modern-day educatofs who vigorously 
oppose new technological innovations in education without offering 
any realistic alternative solution to the problem involved, 

•“On the Application of Photography to Printing," Ifarpcr'a Maeatine (New York), 
Vol. LXXVi (Sept. 18M). pp. 4.1.3-441. 

•® Conifrrfiriif Common ficfcool t/oMmaf (Jan. 1839), p. 50. 

**8chool and Collese Text-Books," The Chriwtian Ejraminer, Boston, Vol. Ltll, Not. 

. 1802, p. 426. 
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education at this tim« «<?tuaiiy had little impact on 

AlHtud* Toward Educotionol Tochnology 

A si^iHcant evolution in attitude occurred during this oeriod TI,a 
»PP« rotuses introduced before the ISW’s, once re 

TrZut **'“ ■ -P «■• .W-ildX 

Penaable: bot good apparatu. ,1"^ 

proper Unplenieota to work wlUi-then we i^cben have 

be done * reasonably eipect work to 

Apparatoa 

10. Olobea, charts, numeral frames, ontllne maps, paper text book>^ /...k- . .• 
square root M<w»k. » i*^r,.iext books, cube and 

of every school. ^ aPPltances for the efficient management 


v\ 'ir >- » "• 

0.8.^Bur*«a of Bdneatloa, Mtport o/ (k« dm^nuintr o/ 
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Famltnre 

IL Amonc the IndiqieBnble articlM of fornlttire ai« a few chain, a 
teacher’s UMe. a btock-twanl and cnrona, etc. 


DItsMnInoHon of KnowiMigo About EduooHonol Todinology 

Whon something beoonios comnon knowledge;, it oeaaee to be o 
novelty. This accounts in part for the change in attitude in educa* 
tional twhnology mentioned above. There were several factors work- 
ing^during this period which brought the latest information on school 
equipment to even the most rural schools. 

After 1860, there was a veritable flood of new educational publica* 
tioM in Journals, Reviews, and Weeklies. The States began to public 
their own educational joi^ls to keep their teachers informed. The 
lar;^r cities might publish four or five such journals, hoping for 
nation-wide consumption. This wave of educational **intelligenoe,** 
as the exchange of ideas on education was called in these jounials,,is 
especially interesting from the viewpoint of this study. Articles 
were carried rsgularly on the latest ideas in school equipment, and 
the publications were usually crammed full of advertisements from 
the school furniture and apparatus companies. Their enticing il- 
^lustratiiMis and glowing sales claims probably went far in persuading 
teachers that Uie newest in educational ^iparatus was a 
neoeesity. 

^ Also^ during this period, the International Exhibitions did much to 
disseminate knowledge on more than just a local basis. It became the 
standard practice after the World’s Fair in London in 1851, to include 
educational exhibits representing the latest in educational technology 
and methods from the different nations. The most important exhibi- 
tions were, in Paris, 1855; London, 1862; Paris, 1867; Vienna, 1873; 
Philadelphii^ 1876, and Paris, 1878. Also containing important edu- 
cational exhibits were, the Health Exhibition, London, 1884, and the 
World’s Industrial Centennial and Cotton Exposition, New Orleans, 
1885. 

The impact of these educational exhibitions was important. For ex- 
ample, at the Centennial Exhibition (Philadelphia, 1876) the exhibits 
from the technical schools of Moscow and Petersburg so impressed 
President RunUe of M.T.T., that he obtained the exhibits and used 
them as the basis for the first laboratoiy system-in UJS, Schools.* In 
other cases, the exhibiti<ms were displayed at libraries and museums 


* Rlehard Watemaa, Jr.. **MaeatloBal Biklblta at tha Colw»Uaa KipoatUoa." 

NmwI aavtMf (Maw Tork). Val. VU (ISM), p. IM. 
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technoloot m , American education, leso-iooo 


Conned .n 

Oppotifhn to Advoncing EducoHenol Todinelogy 

Ji.ZTJST” r.Z^r^7r;::;r «> o. 

Undot UMnMIm. UU.bowUi.i«. Iii.to.1,1,1,. 

P.rt«K, uT^ -"-Tr^ ” *7.“*“* “«• UUo . 

fommMiL We are not all Arnold, or 


Vo* St-jlTTw 7 ' T *PP*'*'“«»- A spoakor before the Now 
York sure TWhere Areociation reic«i thia^Uion in7870^ 

«^i:«tsrarrrro • . 

•!*«a am aloore, aad 

advance of aoj'thlna In our nast .na . i* * ’ * •»» certainly far In 

uitlona. ^ •** *^d to be lAr In adrance of other 

But Juat here. It aeen»a to me In the iin. aav aa— . * 

our ci^teat defect and our aiMiw ai.. «wal«at excellence. Uee 

u, irepreo^re f„“reLrr 

b,7S r.'risTnLa. 

^laaUon a are true (and they are often to be doubtedr^voaua^^ 


n^'L'SS: " « ^gW%'aV.. rearea.0. 

««h o to. bUtobcTile. “ «-P«.v.-a t .. ««. almdTla m 


CIVIL WAR TO 1900 


29 


clade Ui« cost of ereir article parcbaaed since the school was founded, 
whether It now has any value or utility. Examine the apparatus of most 
of our academies;, and yon will not .And one In five where oue-half of the 
inatruments are In working order * 

The following is a brief description of some of the technological 
advances made in education during this period and their impact, 
if any, on the education system as a whole. 


School Afthihictwrt 

After the Civil War, a wave of prosperity swept over the North. 
This gave rise to a new and ornate type of architecture for school 
buildings. The main architectural innovation during the decade after 
the Civil War was the introduction of more space and comfort and 
a trend away from the austere if not severe appearance of the past. 

At the World Exhibition in Vienna in 1873, the United States dis- 
played a full-sized schoolhouse. Foreigners noted, that its 11,583 
/Cubical ^eet of internal space (for 48 children or 241.31 cubic feet 
per child) made it far more spacious than any other classrooms 
exhibited.* The Austrian report gave a good description of the 
inside: 

The house had separate entiancM, on opposite sides . . . with small 
halls for taking off tlie walking garments. . . . The unconunonly high 
and airy room received its light through six narrow, high windows. . 
The blinds, which could be moved, and rolled up in any diracUon, were most 
dBcient** 

The British remarked on the “elegance and comfort” of American 
school architecture. * Their report said, “Austerity and gloom are too 
often the leading features of our school system, and it would doubt- 
less be a progressive step, to borrow a little of the American 
amenity.”” ' 

In the 1880*8, the so-called “Queen Anne” or hard-pine^style came 
inter vogue. Even more ornate, it equipped the school building with 
towers, spires, gothic windows and wo^en scroll work. Badly pro- 
portioned and meaningly ornaments were attached outside. Inside, 
internal balconies, pillars, winding stairs and elaborate mural decora- 
tions made the schoolhouse one of the most imposing edifices of the 
community.” 


• Tka AmaHemm BAmemtiaa ATMlMy, Vol. in (Apr. 1866>, pp. 1S4-1S5. 

*OrMt BHtata Boyal CowwImIoo. Mtparu •• tha VIcaihi VtUvaraat BmhMtiam •/ Ufi, 
LoaSoa. n. If. StattoMry Oaw. 1874. Vol. HI. p. sas. 

wua. Oo Mt plo aor a. Maparta am tka Imtarmattamal BaMkiHama BaU at Vtammm, itfi, 
WaaklagtoB. OororaaMBt Pitatlag Ofleo. 1878. VoL X (Poralfii abatracta). p. 440. 

•* Oraat Britala. op. eU., p. 808. 

«*Hay Ayraa. "A Oaotory of Pfofiaaa la Scboolhoaao CoaatnicUoa;** Aaiartoaa Sohaal 
Board y aaraa t VaL M (lOlO), p. 88. 
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Toward fte and of the century, it became evident that these Vh~.| , 
were too elaborate and wasteful in construction. In an effort to 
reve» the trend, an era of standardization was begun which almost 

'** ®***"“‘“'*' Sloping roofs were discarded, blank 
end walls bwame mandatory, and auditoriums came down from the 
attic to the first Hwr. This practice of piling the building high 
W’MhMl stories^gave rise to the nickname of pafking 

j*® wide-spread use of steel construction, in- 
tr^ttced a new sch«l design.; One-story school buildings caiiw Lfir 

tots Tn K ^ 

to integrate the building into its surroundings. 


School Fumituio 

V improvement being made. The long bench- 

hke d^s and of the pre-Civil War period had given way to 
wparate or mdividual desks for the students. The desks and ^ts 
displayed^ the Vienna Exhibition in 1873 won acclaim from other 
nations. The Austrian report furnished an excellent description of 

the furniture displayed by the United States: . 

« noticeable. Thla seat was placed on an iron base 

whiTh^S 5®njd be folded ; it was made of beautiful broad, polished laths,’ 
which, in order to prevent overheating, did not fit closely together. The table 
tap Is movable forward, and covers a small recess for books. The arrange- 
f a ‘ ‘“ving a seat for one row of boys backed^ 

H-^hl^w***!!.”*** **** nnPPort of the desk in the rear served 

as a back for the seat in front. These backs were rounded, slanted backward 
^ and comfortable. They conld be folded up entirely.** 

This double or combination desk with cast iron frame and wooden 
top became well standardized in America over the next few years. By 
1891, p^tically all the desks were of this type. Then in 1906 the first 
^^tal-supported combination desk Was produced. Designed by a 
bt. Louis architect, it offered an improvement in height a(Hustment and 
grater e^ m sweeping. Its big disadvant^ was its immobility. 

Follovnng toe pedestal dedc, ordinary wood chairs with tablet arms 
were used, ^e first really movable seating was developed by Moul- 
tlwp, a New York school principal. It was a wooden chair-desk 

with a book drawer under the seat and an adjustable to Moulthrop 

then went o n to develop the “Universal” de^ hai^ seat and desk 

*• Walter H. Ktlh a m , **Aeethetlca In SehoolboaM Dtilaii •• Thu immrinmu • t 

SducatUm, Vol. 72 (1926), ^ 89’. Th€ AaMrtoin Jenmal of 

“ U.8. CommlMionere to Vienna, Of. oil.. Foreign abitracte, p. 444. 
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s^arately and adjustably supported from a movable frame. It has 
been continually changed and refined up to the present time.” 

manufacturing process of school furniture was 
also o^urnng. Before 1900, most of the school desks and seats were 
manufactu^ or in nearby toi^; no laige, centraSl^ 

th^ Sidnf^L ^ w ^ M. Boyd of 

the Sidn^ School Furniture Company Conceived the idea of estab- 

hshmg a largo puWic seating industry. It was an era of mergers, so 

Sd^i® consolidated some 26 school, ^Sch, 

and opera seatii^ companies into the American Seating Company. 

operations made better furniture avaSabfe 
to the schools jEit mexpensiye prices.^ / 

!?“ furniture htid made Spectacular gains, there 

^ 1 ^ room for ste^y improvements since ihe turn of th^tury. 

. . . with Jto rows of ngly derts placed in vemn^cal order, crowded to- 

^ be^aalltUe moTlng room as possible, desks almost 

all of tbe same sise, with just enoogh space to hold botdm.” 


ERIC 


Blodcbeards and SIoIm 

Blatkboardt 

*® *“ * W***'’ “"J »M«Iy used irntruc 
fao^impkinent during this period. A school catalogue of 1881 de- 
scnbed its importance in these terms : 

thf «»® achoolroom is more Indispensable than 

the blackboard. ... It Is the TABLET for recording ment^^JJam^ 
puplL ... It Is the MIRBOB reflecUng the wwkln^ 

*“*«‘*'y ot the teacher • tte 

AIIKDBKJAMP, the MONITOR, the GUIDE.* ’ 

fr^-!rr*r introduced. Blackboards were now 

were made of heavy paper that could be rolled up after use Oom- 
panies still ^vertised blackboai^ preparations for the teacher with a 
do-it-yourself mclmation. Withy gallon of this preparation, a date 

to which pamt may be appW by anyone ‘*who can hai^dle a 
pamtbipsh and read the English lasguage.** *• 

M I 

^ia±T,r*.asi.ry p™«, ims. ► cs. 

IWwplurts' ia the anthor'ak "***^ *f MmkamMM, Chlesfo. 1881. p. Tg 
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However, these simple techniques were pn tiheir way out. The black- 
board industiy began to use complicated methods of pressing boards 
together (hyloplate) and slate application. \ Near the turn of the 
^to^, the natural slate, though exp^ve,\ began to replace the 
mferior wooden blackboarda \ 

The blackboard has not disappeared from evin the most modem of 
American schools today and probably never wyl. However, in the 
early 1920’s, there bpgan to be complaints by educators of blackboards 
wrapping around the whole schoolroom. Studies verified their sus- 
pimons that only a smaU fraction of the blackboaid space was ever 
n^ Thus, today the blackboard has given way to the bulletin board, 
picture space, project space and other mediums of visual instruction! 


• Slattt continued their popularity during this period, especiaUy in 
rural areas where other writing materials were not so easily and 
cheaply obtained. As late as 1881, the Andrews Co. School Catalogue 
devoted two whole pages to advertising. school slat^ Little techno- 
logical progress had been made in their manufacture; they were simply 
slate stones encased in hardwood frames. However, because of their' 
cheapness, they served a good purpose in their day. One could be 
bought for as little as 40^, depending upmi size, and a dozen or two 
could be purchased at a special price. 

The main criticism against slates was that they were dirty, noisy, and 
hard on the students’ eyes. These factors and the appearance of cheap, 
cl^ paper and lead pencils, doomed the slate. By 1900, slates had 
disappeared froni nearly all the schools except those in the most 
remote rural regions. 


considerable, though hard to measure. The growth of the paper in- 
5ated a rapidly expanding market. In 1860, there 

•W • . « A . ' 


- - . . by 1880, to 742 mills.*® In the 1890’s, there was a 

oohcentowtion of capital and consolidation of individual firms into 
lar;p concerns. Though the number of mills decreased during this 
period, output increased significantly. 


S/ofut 


Pbpur, Pmis, PmkHs, and Ink 


Popor 


The unpact of cheap writing paper on the schools certainly was 



iiUs in the United States. By 1870, the number had 


« t5*“*®* Th« SMk III AmwUm, Ntw York. B. B. Bowk«r C*., 18W, 
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Technological advances in paper manufacturing during this era 
brought better quality at a cheaper price. By the 1880’s, handmade 
paper was rapidly disappearing and by 1897, there was only one firm 
in the United States that still nia^ paper by hand. A school cata- 
logue of 1879 advertised ten pounds of writing paper as cheaply as 
$2.70.>* ^ 


Prnidlt 


Besides having a great impact on education, the pencil industiy 
possesses a history deserving of more than passing interest. Begun 
in Enj^an^ in 1664, and refined in France in the 1700’s, it did not 
become a big industry until it settled in Nuremberg, Germany in 1761 
under the tutelage of the Faber family. With remarkable foiesi^t, 
they ^ined control of the Siberian graphite deposits (the only known ' 
ones in the worid at the time) and established sawmills in the United 
States to work the soft Florida junipers for casings. In this way# 
they fuhioned a world monopoly of the pencil industiy, even though 
importing all the raw materials.** 

In .1861, Eberhard Faber introduced the pmicil industry into Amer- 
ica by starting a factory in New York. But it was not until World 
War I that the enterprise in the United States became a self-sufficient 
industry. This explains why most of the school catalogues, even after 
the turn of the coitury,- advertised mostly imported German pencils. 

Regardless of the monopoly, both lead and slate pencils were priced 
very reasmiably. A box of 100 Cferman slate pencils could bo bought 
for as little as 25d« Lead pencils wore more expensive; an American 
Company (Dixon’s American Graphite Pencils) advertised them at 
6 O 4 per dozen.** 


PounMn Hn% 

As has been noted, crude fountain pens (or rteel pens as they were 
called) were in use before the Civil War. In fact, the first patent for 
a steel pen was granted in 1809 to a Baltimore shoemaker mwind 
Peregrin Willifunson. But it was not until the 1880’s that the foun- 
tain pen became a practical writing instrument, though even tiien, 
pens were not widely used. 


• Bator, Piatt a Co.. tWutrmttd Oa tal o f — 0/ Sotool JTorvtoaSiM, Mow York, IST®, p M. 
•OottOlo, f L«t4 m4 SMo PmoSo (ladiat). ISW, pp. i-ie. 

•Bator. Pratt a Oo., OtoalopM', ISrt, p. 144 . 
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An 187» eaUlogue advertised an “Automatic Fountain Pen” for 26^ 
and listed among its virtues the fact that “after being filled with ink, 
[It] ^ bo aafol; orried in the pocket.” •• But the same catalogue 
listed a box of 24 quill pens as ooetin^ only 80^. 

It has hem estimated that even as late as 1912, only 5 percent of 
the population^ the United States owned fountain pens. But it 
seems thAt m the industry was stimulated by the spread of 

hter^ and t^w\»rld War (soldiers writing letters back home). 
The growth was so ^lectacular that in the 1930’s, the United States 
took the lead in world pen manuAusturing.** 


ink 


The actual technology of ink manufacturing changed little d\|png 
this era 6t>m that used centuries before. However, the appearance 
of specialized companies brought the price of commercial ink within 
we price range of every school A dozen i^ounce bottles of ink could 
be purchased for $ 1 . 10 . A gallon of ink cost only $2. One company 
^vertised kegs of ink ranging in capacity from 3 to 45 gallons for a 
little over $1 a gallon. These ke^ were equipped with faucets 

whereby the teacher or student could draw the ink, one ink-well at a 
time.** 


ClolMtr Mops, oim| Charts 

Giobm 

The manufacturing of globes during this period offered no tech- 
nological breakthrough. There were some minor improvements,vbnt 
these usually served <mly to add more to the price of the globe rhim 
the improvement was wortti. This was noticed by the French Cmn- 
mittee who reported on the educational exhibit at the Vienna World’s 
Fairinl873. me United S^es exhibited many globes. . . . Those 
which were exhibited were distinguished by not hing original. We 
sou^t in vain for globes with irtm frameworks.” " 

Here are a few of the changes that did appear in United States 
globe making. A rather ingenious method of illustrating the global 

p. M. 

^ tmtmatrp, CaabriiK*. lUMUhaaetta, Bdlaan Pablteblnf Co., 

AnSipira a Oo.. OMatoptM, 1881. p. 82. 
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projertion of the world along with the flat hemispheric projection was 
tried in the so-called *^emisphere Globe.” It was simply a regular 
globe hinged at some point where it would open into two halves. 
Thus on the face of each half, there naturaUy appeared a projection 
of that hemisphere. 

T^ **Slat^ Globe” was a round, black sphere with nothing 
on it The ide^ in effect, was to have a round blackboard of the 
world upon whi<ih the student could chalk in the continents, oceans, 
etc. Hien there was the **Rehef Globe,” which was simply a scale 
model of the earth. The company advertising it described it as show- 
ing “^e solid earth as it would appear if all its water were removed, 
thus revealing the beds of the oceans and the forms of the continents 
below, as well as at sea levd.” " Made of copper, it sold for a whop- 
ping $100. ^ 

T^urians and orreries for showing the planetary system, the earth’s 
relation to the sun,' etc., were popular for a time. Some of these 
80 -caUed scale models of the solar system were so riaborate that the 
moons around the various planets were depicted by small balls fastoied 
to the planet by hair-like rods. Actually these apparatuses probably 
misled more scholars than they instructed, or so was the charge 
by many educators of the day. They were not scale models at all and 
were a rather expensive way of showing the difference between nijrht 
and day. 




America maps did offw something new and exciting in the way 
of educational technology during this period. The United States 
exhibition of maps at the Vienna Worlds Fair in 1873 brought praise 
from foreign educators. Much of the progress in-school maps was 
due to the innovaticms introduced by Guyot, who was mentioned 
earlier in this study. The British educators made the following ‘ 
comment: 

/ ' 

Mr. GoyoC acaln outstripped his competitors. His wsU maps are skill- 
fully executed, and the physical features of the countries repres en ted are 
and effectiTely broufht out.** 

The maps of the period wwre not only better but also cheaper. 
In 1872, Rand McNally & Co. introduced a new relief line on-, 
graving process for making maps. This revolutionary method cut' 
the cost of production several tim^ Under the old system, maps 

**Aa4f«ws s^ool roralshlna Co.. mmtUrrnt«4 OslsIefM. Tortt, 1890. p. 80. 

•Ofwt Britsla Bojrsl CobbUmIob. BtporU M the VIeMM P s t esrssI MmIUbttitm «f i«7S. 
LenSea, 1874. 91 WT. ' ' 



A Tellurian and Geograirfiic chart from Andrew's & Co.“s Illustrated 
Catalogue fieen pp. 66-67. 
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coot from $5 to $10«pieoe; under the new system, the price was re- 
daoed to a 25^ to $1 range.*® 

Also, new methods were introduced to care for school mape. In 
the 1890 8, roU'Up maps came into vogue. Before, they were placed 
<m a stand and flipped or simply nailed to the wall. 


Charts 

There was almost no end to the variety of instructional charts ad- 
veitised during this period. Most were poorly Ulustrated from cuts 
but s«ne ^re quite well-colored and well-organized with a number 
identification system. Here is a select list df some noted in but one 
catalogue. All the charts covered eight pages of advertisement:** 

1. SpeacerUii Cbarta of Wrlttuf (47 diarta moooted on rollert) ' 

2. Johnaon*M Solar Bjrstem CBiart 

8. Johnaoo’a Indastnictlbla Alphabet (Thart 
4 Monroe's Prtnuu 7 Beadlas (Riarts (eet of 00) 

0. JdinsoB's Philosophical (Riaits (set of 10) 

e. Andrew's Anatomical and Phrstologloal Chaits (handbook 10# extra) 

7. Wilson and Oalklns' Sdiool and Pamily Oharts 

Wh^ were the charts liket They were simply handy references 
wd visual aids for the instructor— comparable to the Atomic Chaits 
in modern day chemistry classromns. A good example of these 

charts was “Wilson and Calkins* School and Family Chart.” Made up 

of a set of 22 charts, it embraced such subjects as “Phonic Spelling** 
(No. 8) to “Economical Uses of Plants** (No. 20). Chart No. 1 was 
caUed “First Rea^-Lesstma** It contained 60 familiar woids juch 
as oat, ^ etc.,^ in large type and accompanied by the appropriate 
colored illustr^on (copper cut) . Thus the child learned to read the 
word by the picture, even before he knew the letters of the alphabet 
(if the advertiment is to be believed). The catalogue claimed this 
to be a “ ‘NATURE* method, as opposed to the artificial qrstem for- 
merly in vogue.** 


ArithmoHcal Apporotutss 


ttstrnctio^ helps for arithmetic and geometry abounded in this 
pwdod. Object teaching blocks and forms, though certainly nothing 
nsy, were, u sed extensively. An 1879 catalogue** lists and illuntratee 

t^wnitaa Mww« Pdrfim. A Srtef Atmmt ia« SSmMmmI reNtmtap SmSmw to 

***^^f^ »•*>. p- 10. 

•Jitor. a Ofc, Ootatapm tf Bektt iTcrakmtoM, N«w Xoik. ISTS. pp. 

i ■ ■ 
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what it <^ed “Set No. 1” of neoessaiy object forms. Thra set con- 
sisted of 30 wooden blocks d^iciting every geometric form from a 
“hexagonU frame” to a “flight of four steps.” 

From time to time, ingenious but short-lived mathematical instruc- 
tional aids popped up. For example^ the so^ed “Gonigraph” was 
a smaU instrument composed of a number of flat rods connected by a 
pivot (in other words, a glorified carpenter’s rule) which could show 
all ponible geometrical figures consisting of straight lines and 
angles (triangles, squares, octagmia, etc.)," 

Numeral frames were i^vertised reguUrly. This simple abacus- 
ty^ apparatus for teaching children to count could be purchased | 

quite cheaply. One, made of 100 colored balls, cost only $1J85 in 
18T2,** 

At tu^ these mathematical apparatuses atUined a relative degree 
of ^histication. As early as 1867, a device was advertised which 
enabled the teacher to flash whole arithmetic problems to the class with 
little effort. The apparatus consisted of a number of slots holding 
fluiQ^r sequences. By manipulating knobs, the teacher could change 
numter combinations and set up problems in “addition, suUraction, 
multiplication, division, decimals, federal money and reduction.” •• 
However, simplicity of operation could not have been claimed justifi- 
ably-this scholar wm unable to figure out exactly how the apparatus 
worked after two pages of explanation ! 

Simple calculating machinre were bebg devised and employed in 
universities->and colleges for instructional purposes as early as 1878. 


RMding Apparahittt 

A n^ber of devices were also invented to aid the child in learning 
to r^ One extremely simple device was the Spelling Stick. It 
insisted of a grooved piece of wood with a handle on it (like a win- 
dow washer’s squeezer) on which letters weW stood upright Single 
words or even simple sentences could be formed (“Let Me Try”) . The 
class or individual then read the sentence back to the teacher. The 
spelling stick cost only 25f and a package of letters cost 50#.** 

A more complicated apparatus was “Baade’s Permutation Beading 
Case” with a patent date of 1871. Similar to the arithmetical appa- 
ratus for fl ashing class problems mentioned earlier, Baade’s device 

•AmNom /mitmI •/ atmmtiam, V«I. XVI (1808). p. 5TT. 

* NaUouI S^ooI rwnltarv Oo.. mrntnttt O a tatfm t (New Torkt), im. ' 

m i^* *?”**y *^*i“** Appewhu Co., /Mproeos Sekool fWatture, New Tort, ISST. 

•Bote.PnttAOe..Oefll 0 fM!, 18 Ta.ana 
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consisted of a wooden frame encasing three wooden slots. Instead of 
numbers, there were words illustrated by cuts of animals, etc. Thus 
the teacher could flash ii^ividual words' or whole sentences for the 
class to read. Accocdinfl^o the advertisement, the device had a capa- 
bility^ of 26,000 sentraie^^mbinations.’^ 

Going a step further was “Jeffer^s Panoramic Apparatus” of 1879. 
With this device, a picture, word, single letter, or entire sentence was 
(^picted in a slot for the class to identify. The difference between this 
UPPAratus and its predecessors was that it was entirely mechanical. 

/The teacher did not have to insert separa^ cards with words or pic- 
tures on them. Instead, two cranks at the side of die machine rolled 
t^e picture or object into view. As the company pointed out, “It can 
quickly changed ... by the teacher, or even by the youngest 
pupil in school.” •• 

. ’ 

Other Educotkifial Materials 


There were other educational matjerials in use during this period and 
even though they promised no innoAration or technological impact on 
education, they might be mentioned in passing. Here is a select list 
of some in vogue near the turn of the century according to an educa- 
tional manual of the times: •• 

1. Language builder-boxes of letters or words 

2. Geometrical blocks 

3. Clay and wax modeling materials 

4. Peg-boards 

5. Embroidery design cards 

6. Paper weaving, folding, and cutting materials 

7. Number tablets (black with dots like dominoes) 

8. figure cards (similar to playing cards) 

9. Object cards 
Kk'Olodc dials 

11. Toy money 

12. Colored fraction disks 
18. Alphabet blocks 


Toxibookf 

Innovations In Printing 

As was inentimied before, the practice of printing from movable 
type had become ob^lete by the 1840’s, being replaced by stereotyping. 
About 1860, a new process called electrotyping was introduced. In 

■" NstiaiMl School Fornltnre Co., OaUOopme, 1872, p. 85. 

•• Baker, Pratt a Co.. Oe^slopve, 1878, p. 118 ; 

• Mttton Bradler Co., /or VngnM Sohoolo; A Mmiitmt for tko Voo of BdmooUoma 

ir^erlsL Spriagldd. MaaMieboNtta, 1880. 
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this process an impr^on of the type was made in wax. Then a thin 
shell of copper or nickel was dqweited in this mold by electrolytic 
process, and melted type-metal was then cast into the back of the 
sheet. In this way the plate for printing was made.** 

This plate was more resistant to wear than stereotyped plates, thus 
it was especially suited to the textbook industry which printed large 
editions. The plate also reproduced wood engravings more clearly. 
With these^ ad vantages, it was not long before electrotyping com- 
pletely replaced stereotyping. 

Also there was an important innovation in the press itself. Until 
approximately 1875, the Adams or flat press was used. Then in 
1860, William Bullock began to experiment with a rotary self-feeding 
or printing press. He finally achieved success in 1866. This 
new ^eb rotary press could turn out ten times as mudb work as the 
flat-bpd press in the ^e amount of time.*' However, it should be 
pointed out that this improvemeik took time to work its way into the 
textbi|x>k industry. As late as 1890, the Adams flat-bed press was still 
being’usedbyGinnandCompany.** 


Binding of 7oxfs 

A^rly as 1856, Cyrus Chambers took out a patent on folding 
machines. However, it was not until about 1875 that they were widely 
used. The firrt patent onySi^rounding and backing machina was fil fd 
in 1888. Sewing machines and case-making machines were hfti«g de- 
velop^ in the 1880’s, but were not perfected until 1900. Gathering 
machines became practical about 1893.** 

While this era produced some improvements in text-binding, no real 
benefits wctte reaped until after the turn of the century. 


ff/usfniflons \ 

\ 

Illustretive material steadily improved during this period. Photog- 
raphy b^ to make its weight felt with the advent of the half-tone 
procera 'jn the 1880’s. This in turn gave rise to a completely new/ 
method of printing— offset printing. Color was introduced by Fred- 
erick Ivte of Philadelphia in 1881, but it was 40 years before it was 
fully developed and used in schoolbooks. Not until late in the nine- 
teenth century ** were cover designs introduced and used. 

Lehmaan-Hanp, op. oM., pp. 182-188. 

WUllaai Bdward PBlairer. A Brie/ Aeeount ef the Bdueationai PmWeMma Bueimeee' te 
the VnUBIAIUtee, Atlantic Cltj, N.J., 1921, p. 9. 

oThonaa BonaTontarc I«wler. Beventp Teere o/ TeAtbooh PehUehkte: A Bteterm •# 
atmm end Oempmmif, Mew tork : Olnn and C»., 1988. p. 86. 

^LehBMiu-Hanp, op. «lt. 4 PP. 122-128. 

**Pntettr, Of. M 8-8. 
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Th« Mogic Lonlom orid Sttivoscopo 

lantern was a device which was an audio-visual aid in 
the stnct modem sense of the word. For this reason, it has been 
pur^)mfull 7 to the last for discussion. From the first, it de- 
moded a hi^ degree of technology. This put it in a class apart 
from other school apparatus which could be improvised by the teacher 
^ also represwited a high increment of scientific 
imowledge. Once completed, it represented a sizable financial in- 
vestment (as the schools were to find out!). In short, a real industrial 
revolution was forcing itself upon education. 

'^e origins of the magic lantern reach far back into .antiquity. 
Anthanasius Kircher is credited with the first demonstration of a 
magic Iwtem m Rome in 1646. It was then used for two centuries 
MX)und Europe as a novel entertainment medium. 

The marriage of photography and projection principles produced, 
as moffsprmg, an interim visual aid for education-the stereoscope. 
UtUizmg two photographs and a simple optical apparatus, the stereo- 
scope permitted a viewer to see a third dimension. Its possibilities for 

apphation in th« field of edncetion. were pereeived almoet 
immediately, 

A ^ ^ Ihivid Brewster, who had pioneered certain 

fields of stereo^pic research, wrote a book urging educators to 
adopt this visual aid to education." \ 

Maligning the old system of education he said ; 

*■ ineffldent. The teacher ... may 

JTiTJ . T “f’ ^ printed or exhibit It In cari- 

® embelUshmento of the achool-book, bat nnlen he 

c es rough the eye . . no aatiefactory inatruction can be convejred. • 

He foresaw several uses for the stereoscope in education : 

1. Instruction of geography 
2* art Instruction 

8. to Ulostrate nature, anlmala, mlnetala, etc. 

4. to Illustrate dlagramsL 

States, not 
I>»t »ho in the parlor for «ter- 
nni,./! si popularizing the stereoscope in the 

germinated the next logical 
atq> m visn al edncation— proieetion of these photographa. Thus the 

aiXK S"2i;CTir.‘’7rtr "• 

p. IM. MtmMtkm, London : John Ifnnay, ISM. 




o 

ERIC 


CIVIL WAR TO 1900 


49 




60 TBCHNOLOQT IN AMERICAN EDUCATION, 1050-1000 

magic lantern, or stereoptioon, was a sou|^ht*after apparatus by the 
mors progressive schools. 

Ab was said before, even the simplest of these projectors required 
a much higher investment than the users of school apparatuses were 
accustomed to. An 1874 catalogue*^ advertised its cheapest magic 
lantern at $25 ; a sterwpticon might run as high as $325. Also, there 
were other expenses involved. Sources of light for the projection 
proc^ were from oil, hydrogen, and calcium (electricity did not come 
into existence until the Edison Arc of the 1890’s). The cost of the 
gaseous light sourtses ran about $1.25 for every two hours’ exhibition. 
Then there were other necessary accessories such as screens, costing 
frwn $6 to $14. Slides averaged about $1.25 apiece (a complete set 
running from $50 to $100) . 

Regardless of the cost and the necessity of operator training, the 
^de projector was immediately recognized by the world of education 
& the vanguard of a new field of insual aids.* A writer for an educa- 
tion journal** near the turn of the century expressed -the common 
attitude: 

The age of illustration Is now wltt us and illustrate we must if we expect 
to gain and to bold the attention of young and old. ... No one can iwedict 
the limits ot education through this wonderful adrance in photography, and 
no one can deny the immediate expediency of adopting such an auxiliary in 
the schools. 

A eclogue of 1894** revealed the industry’s recognition of the 
educational possibilities of this visual medium. One advertised set of 
slides included 28 different maps of the world for instructional pur- 
posea Various series of American and European history slide sets 
also in the catalogue indicated early recognition of the value of visual 
aids . From this pioneer visual aid apparatus, there developed after 
1900 a number of educational devices based directly or indirectly on 
the same principle— the filmstrip in the 1920’s, microfilm in the 
1930’^ and the tachistoecope in the l94p’s— not to mention the obvious 
contributions to the motion picture industry. From its earliest begin- 
nings, the lantern projector was.a voice in the wilderness prophe^ing 
a real ttehnological revolution in education. And yet, even this device 
had no great impact on education in its own era. Thus, with the ad- 
vantage of historical hindsight, we can safely obmi*ve that technology 
from the colonial period to 1900 made veiy few inroads into the field 
of education. The real revolution was yet to come. 

« JUM* w. Qmm a Co.. PHeti m< m*ttnt94 OmUtf* o/ Mmgtc Lanterns, Btereonti- 
eoM. etc.. Now York. 1874. 

•W. r C. Morten. "The Lutem la the School," S««otNoa. Boeton, Vol. XIII, Mty 
18M, 558-M9. 

^ ' ®*"*»**** tnmhatH Oatatan* •/ WerMpMoea, SolepNeaae. 

tte.. Chktgo. 18M. 
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